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全合成；2. (+)-Absouline 的不对称全合成；3. Loline 的不对称全合成初步探索。 
 
一、 (−)-Pandamarilactonine-A 的不对称全合成 
 
(−)-pandamarilactonine-A 是从露兜类植物中提取出来的生物碱，对降血糖等
疾病具有显著地疗效。本论文从 α-甲基丁烯酸内酯出发，通过插烯 Mannich 反




























内酰亚胺 3.87 出发，利用插烯 Mannich 反应高立体选择性的构建了手性乙二胺
结构，经过环化等反应以 7 步 61%的总产率得到合成砌块 1-氨基吡咯里西啶，
以 9 步 37%的总产率得到了(+)-absouline。 
 
 




下：从烯醇硅醚 4.61 出发，通过插烯 Mannich 反应以单一立体选择性得到 4.59。
再经过羟基化，酰亚胺还原，构造吡咯里西啶结构，环氧化等 9 步构造 loline 类






































This dissertation contains three independent parts:1. Asymmetric total synthesis 
of (−)-pandamarilactonine-A; 2. Asymmetric total synthesis of (+)-absouline 3. Study 
on the asymmetric synthesis of loline. 
 
1. Asymmetric total synthesis of (−)-pandamarilactonine-A 
 
Pandamarilactonine-A was isolated from Pandanus amaryllifolius, which is used 
in traditional folk medicine for hypoglycemic purpose. In this dissertation, starting 
from Butenolide, a five-steps synthesis of (−)-pandamarilactonine-A has been 
established with an overall yield of 58.3%, featuring the vinylorous Mannich reaction 




2. Asymmetric total synthesis of (+)-absouline  
 
Absouline is one of the 1-aminopyrrolizidine alkaloids possessing high 
physiological activity. Establishing the synthetic building blocks is the key to 
















Starting from pyrrolidone, a 7-steps synthesis of 1-aminopyrrolizidine has been 
disclosed with an overall yield of 61%. In 9 steps, asymmetric total synthesis of 
















































































3. Study on the asymmetric synthesis of loline 
 
Loline alkaloids widely exists in many plants. There is potential to use loline as 
natural commercial insecticides, which also exhibits modest antitumor and muscle 
relaxation activity. The plan of the loline alkaloids is shown as follows: Starting from 
4.61, the key chiral vicinal diamines structural motif was established by the 
vinylorous Mannich reaction. Then a 9-step synthesis of loline will be disclosed 
which includes such as hydroxylation, reduction, N-alkylation and epoxidation. At 





































Ac Acetyl / 乙酰基 
Ar Aryl / 芳基 
Bn benzyl / 苄基 
Boc t-butoxycarbonyl / 叔丁氧羰基 
CAN ammoniumcericnitrate / 硝酸铈铵 
Cbz (Z) benzyloxycarbonyl / 苄氧羰基 
m-CPBA m-Chloroperoxybenzoic acid / 间氯过氧化苯甲酸 
DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene / 1,8-二氮双环[5,4,0]十一烯 
DCC dicyclohexylcarbodiimide/ 二环己基碳二亚胺 
DCM dichloromethane / 二氯甲烷 
DEAD diethyl azodicarboxylate / 偶氮二甲酸二乙酯 
DIAD diisopropyl azodicarboxylate / 偶氮二甲酸二异丙酯 
DIBAL-H diisobutylaluminum hydride / 二异丁基氢化铝 
DMAP 4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 
DMF N,N-dimethylformamide / N,N-二甲基甲酰胺 
DMP Dess-Martin periodinane / Dess-Martin 高价碘化合物 




Imid imidazole / 咪唑 
LDA lithium isopropylamide / 二异丙基氨基锂 
LHMDS bis(trimethylsilyl)amine lithium / 六甲基二硅基氨基锂 
















NMO N-metyhlmorpholine-N-oxide / N-甲基吗啉-N-氧化物 
PDC pyridinium dichromate / 吡啶-双铬酸盐 
PCC Pyridinium chlorochromate / 氯铬酸吡啶鎓盐 
Ph phenyl / 苯基 
PMB (MPM) p-methoxybenzyl / 对甲氧基苄基 
TBAF tetrabutylammonium fluoride / 四丁基氟化胺 
TBS 
(TBDMS) 
t-butyldimethylsilyl / 叔丁基二甲基硅基 
TEA triethylamine / 三乙胺 
TFA trifluoroacetic acid / 三氟乙酸 
THF tetrahydrofuran / 四氢呋喃 
Ts 4-toluene sulfonyl / 对甲苯磺酰基 
VMR Vinlyorous Mannich Reaction / 插烯 Mannich 反应 




















门学科。正如已故的有机合成大师 R. B. Woodward 所说，“有机合成是在一个真
实的世界旁边创造着一个新的世界” [2]。 




[5]和靛青[6]的带动下迅猛发展。而 Fischer 在 1890 年完成(+)-葡萄糖的全合成[7]，
他在全合成的过程中对于立体化学的控制具有划时代的意义。从二十世纪初开
始，科学家朝着复杂的天然产物进军，α-萜品醇[8]、托品酮[9]、血红素[10]、维生
素 B6[11]等相继被合成出来。而随着有机合成大师 Woodward 的出现，有机合成
被推向一个全新的高度，完成了许多之前被认为不可能完成的复杂分子，如奎宁、
马钱子碱、麦角酸、利血平、叶绿素、维生素 B12 等[12]。 
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